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DETAILED ACTION 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this countn , more than one year prior to the date of application for patent in the United States. 

Claims 1-3 and 5-9 are rejected under 35 U.S.C. 102(b) as being anticipated by J.P. 2004- 
083653 to Shinya et al. 

In regard to claim 1, Shinya discloses a fluorescent conversion medium comprising: 

fluorescent particles comprising semiconductor nanocrystals (InN nanocrystal used as 
fluorescent substance, paragraph 21), the particles absorbing visible light (light source is blue, 
paragraph 04) to emit fluorescence of a different wavelength (inherent), 

a transparent medium (transparent member applied with fluorescent substance, paragraph 
43) holding the fluorescent particles dispersed therein, and satisfying 0.4 < C • d/r3 < 5.0 
wherein r is the average diameter (unit: nm) of the fluorescent particles, d is the film thickness 
(unit: micrometer) of the fluorescent conversion medium, and C is the volume ratio (unit: vol%) 
of the fluorescent particles to the fluorescent conversion medium. 

Shinya discloses that the average diameter of the fluorescent particles is 4 nm (paragraph 
52), the film thickness is 3 micrometers (paragraph 52), and the volume ratio is 50% (paragraph 
32). This satisfies the inequality because (50) • (3) / (4 3 ) = 2.34375. 
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In regard to claim 2, Shinya discloses all the limitations of claim 1 . Shinya also discloses 
that a bulk material used for the semiconductor nanocrystals has a band gap of 1.0 to 3.0 eV at 
20°C (InN has 1.8 eV band gap at room temperature, paragraph 21). 

In regard to claim 3, Shinya discloses all the limitations of claim 1. Shinya also discloses 
that the fluorescent particles are core/shell semiconductor nanocrystals comprising a core particle 
made of a semiconductor nanocrystal and a shell layer made of a second semiconductor material 
having a larger band gap than the band gap of the semiconductor material used for the core 
particle (semiconductor particle crystal (nanocrystal fluorescent substance) is considered a 
multilayer structure wherein the inner core layer has a smaller band gap then the shell layer, 
paragraph 29). 

In regard to claim 5, Shinya discloses the fluorescent conversion medium according to 
claim 1 and a fluorescent conversion substrate comprising a transparent support substrate and 
the fluorescent conversion part of claim 1 provided on the transparent support substrate 
(fluorescent substance applied to a transparent board-shape object, paragraph 42). 

In regard to claim 6, Shinya discloses the fluorescent conversion medium according to 
claim 1 and a color light emitting apparatus comprising a light source emitting visible light (light 
emitting diode emits blue light, paragraph 4) and the fluorescent conversion part from claim 1 
receiving the light from the light source to emit fluorescence of a longer wavelength 
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(luminescent device which provides the light of long wavelength from the primary light source, 
paragraph 1). 

In regard to claim 7, Shinya discloses all the limitations of claim 6. Shinya also discloses 
that the fluorescent conversion part is a multilayer structure (shown in figure 3a and b) of the 
fluorescent conversion medium (fluorescent substance 31) and a color filter (wavelength 32), the 
color filter transmitting light in a wavelength region of the fluorescence from the fluorescent 
conversion medium, and cutting off light in the other wavelength region (wavelength filter 32 
absorbs or reflects light with a wavelength of less than 395 nm, paragraph 35). 

In regard to claim 8, Shinya discloses a color light emitting apparatus comprising: 
a light source emitting at least blue light (light emitting device of 500 nm or less, 
paragraph 26), and 

a fluorescent conversion part comprising pixels of red (R), green (G) and blue (B), the 
part receiving light from the light source to emit red, green or blue light (nano crystal can realize 
a fluorescent substance of green, red, and blue, paragraph 24), 

the pixels of red (R) and green (G) comprising the fluorescent conversion medium 
according to claim 1 (paragraph 24), and 

the pixel of blue (B) comprising a color filter (wavelength filter 32, paragraph 35). 
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In regard to claim 9, Shinya discloses the fluorescent conversion medium of claim 1 and 
a color light emitting apparatus comprising a light source emitting at least blue light (light 
emitting device of 500 nm or less, paragraph 26), and 

the fluorescent conversion medium according to claim 1 receiving light from the light 
source to emit light in at least one color ranging from green to red (red and green fluorescent 
substance is present, paragraph 4) and 

transmit part of the blue light emitted from the light source (when using a GaN light 
source diode, the diode itself is used for blue, paragraph 4). 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over J.P. 2004-083653 
to Shinya et al. as applied to claims 1-3 and 5-9 above, and further in view of J.P. 2002-107497 
to Yasuo. 

In regard to claim 4, Shinya discloses all the limitations of claim 3. Shinya also discloses 
that the transparent medium is a resin (distribute semiconductor particle crystal in resin, 
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paragraph 35), but does not specifically state that the surface of the shell layer is subjected to a 
compatibility-treatment to enhance the affinity to the resin. 

Yasuo discloses an image conversion panel using a fluorescent substance (paragraph 1) 
for the conversion of light. The fluorescent conversion substance's outer surface is treated with a 
carboxylic acid group that improves the affinity (compatibility) between the outer surface of the 
fluorescent substance particle and the resin (paragraph 30). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to subject the surface of the shell layer of the fluorescent conversion 
medium disclosed by Shinya to a compatibility-treatment to enhance the affinity to the resin as 
taught by Yasuo because Yasuo discloses that this will improve the dispersion stability of the 
fluorescent substance particle. 

Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over J.P. 2004- 
083653 to Shinya et al. 

In regard to claims 10, 11, and 12, Shinya discloses the color light emitting apparatus 
according to claims 6, 8, and 10 but does not disclose that the light source is an organic 
electroluminescent device, and the organic electroluminescent device is comprising, a first light- 
reflective electrode, a second transparent electrode, and an organic luminescent medium 
comprising an organic emitting layer between the first and second electrodes. 



Application/Control Number: 10/590,052 Page 7 

Art Unit: 2889 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to employ an OLED light source using the fluorescent conversion medium disclosed 
by Shinya because an OLED light source has several advantages over other light sources such as 
a wide viewing angle due to the OLED pixels producing their own light, the organic layers of an 
OLED being thinner, lighter, and more flexible than the crystalline layers in a LED or LCD, as 
well as the decrease in power consumption by OLEDs in comparison to LCDs. 

It also would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the fluorescent substance disclosed by Shinya in an organic 
electroluminescent device having a first light-reflective electrode, a second transparent electrode, 
and an organic luminescent medium comprising an organic emitting layer between the first and 
second electrodes. The light reflective electrode, transparent electrode, and organic luminescent 
medium comprising an organic emitting layer between the transparent and reflecting electrodes 
is the structure of a conventional organic electroluminescent device. It is known in the art that 
conventional organic electroluminescent devices include fluorescent substances because red and 
green OLED films have longer lifetimes than blue OLED films. To have a full color display that 
will be able to have an equal lifetime for each color, monochromatic light sources are used in 
unison with a fluorescent conversion medium. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made that Shinya 's disclosed fluorescent color conversion medium would be a suitable 
energy efficient conversion layer for use in the organic electroluminescent device (paragraphs 71 
and 72). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Snyder whose telephone number is (571)270-5291. The 
examiner can normally be reached on Monday through Thursday, 7:30AM to 6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Toan Ton can be reached on (571)272-2303. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Toan Ton/ IZ. S./ 

Supervisory Patent Examiner, Art Unit 2889 Examiner, Art Unit 2889 



/Zachary Snyder/ 
Examiner, Art Unit 2889 



